Synopsis A new expression for the total K-shell ionization cross section by electron impact based on the relativistic extension of the binary encounter Bethe (RBEB) model, valid from ionization threshold up to relativistic energies, is proposed. The new MRBEB expression is used to calculate the K-shell ionization cross sections by electron impact for the selenium atom. Comparison with all, to our knowledge, available experimental data shows good agreement.
The study of several fields, such as radiation science, plasma physics, astrophysics, elemental analysis using X-ray fluorescence, Auger electron spectroscopy, electron energy loss spectroscopy, and electron probe microanalysis, requires a large and continuous amount of K-shell ionization by electron impact cross section values.
The complete quantum-mechanical description of the ionization by electron impact of multielectron atoms and ions is a problem with a high degree of complexity. During the past two decades, several powerful computer-intensive ab initio models have been developed to calculate electron impact ionization cross sections, achieving remarkable agreement with experimental ionization data for targets as hydrogen, helium, and sodium. The price for this agreement is the long time required even with the most powerful computers and, more importantly, limited applicability to targets with complex valence shell structures and heavy atoms.
Considering that most of the above mentioned applications require at least 25% accurate cross sections for a wide range of targets and energies, and the limitations of the accurate ab initio calculations, many analytical formulas have been developed in the last few years to provide reasonably accurate and reliable theoretical methods at low, medium and high incident energies to calculate electron impact total ionization cross sections for a large number of neutral atoms in a simple and flexible way..
The relativistic extension of the binary encounter Bethe (RBEB) model, proposed by Kim, Santos and Parente [1] , is one of the methods that meet these requirements for neutral atoms using an analytic formula that requires the target particle's binding (B) and kinetic energy (U ). The only ad-hoc term introduced in the RBEB model, the Burguess-Vriens scaling factor, accounts for the projectile's kinetic energy change upon entering the atomic cloud.
We have developed a new model for the total K-shell ionization cross section based on the RBEB model, called MRBEB, that clarifies the origin and role of the Burguess-Vriens scaling factor [2] . This model uses a different scaling and requires only the particle's binding energy (B) of the target. In Fig. 1 we present the MRBEB cross sections for the selenium atom, as well as the theoretical calculations using the DWBA, Hombourger and XCVTS models, and the available experimental data by Luo et al, Berenyi et al, and Ishii et al. We observe that the MRBEB model is theoretical approach that follows closer the experimental data.
